For a finite simple edge-colored connected graph G (the coloring may not be proper), a rainbow path in G is a path without two edges colored the same; G is rainbow connected if for any two vertices of G, there is a rainbow path connecting them. Rainbow connection number, rc(G), of G is the minimum number of colors needed to color its edges such that G is rainbow connected. what is the complexity of deciding whether G is rainbow connected? is this an FPT problem? In this paper, we prove that any maximal outerplanar graph is k rainbow connected for suitably large k and can be given a rainbow coloring in polynomial time.
Introduction
All finite graphs considered in this paper are simple and connected. For notations and terminologies not defined here, see
West [1] . Let G be a nontrivial finite simple connected graph on which is assigned a coloring c : E(G) → {1, 2, . . . , n}, n ∈ N, of the edges of G, where adjacent edges may be colored by the same color. A rainbow path in G is a path without two edges being colored with same color. If for any two vertices of G, there is a rainbow path connecting them, then G is called rainbow connected and the coloring c is called a rainbow coloring. Obviously, any G has a trivial rainbow coloring. Chartrand et al. [2] defined the rainbow connection number rc(G) of graph G as the smallest number of colors that are needed in order to make G rainbow connected. Let diam(G) be the diameter of G and m the size of G.
From [2] , rainbow connection number of any complete graph is 1 and that of a tree is its size; rc(W n ) = 1 if n = 3, rc(W n ) = 2 if 4 ≤ n ≤ 6, rc(W n ) = 3 if n ≥ 7. Here W n = C n ∨K 1 , the join of C n and K 1 , is a wheel. Chandran et al. [3] studied the relation between rainbow connection numbers and connected dominating sets, and proved the following results: (i) For any bridgeless chordal graph G, rc(G) ≤ 3rad(G), where rad(G) is the radius of G. Moreover, there is a bridgeless chordal graph G with rc(
Recall an outerplanar graph is a planar graph which has a plane embedding with all vertices placed on the boundary of a face, usually taken to be the exterior one. A maximal outerplanar graph (MOP) is an outerplanar graph which cannot be added any line without losing outerplanarity.
By [4] , an MOP can be recursively defined as follows: (a) The graph K 3 is an MOP. (b) For an MOP H 1 embedded in the plane with vertex lines on the exterior face F 1 , let H 2 be obtained by joining a new vertex to the two vertices of an edge on F 1 . Then H 2 is an MOP. (c) Any MOP can be constructed by finite steps of applications of above (a) and (b). Note each inner face of an MOP H is triangular and the connectivity κ(H) of H is 2, and H can be represented by two line arrays High(1), High(2), . . . , High(n) and Low(1), Low(2), . . . , Low(n). Here for any vertex i, High(i) and Low(i) are labels of its two neighbors whose labels are less than i, and High(i) > Low(i); High (1) , Low (1) and Low (2) are undefined, and High(2) = 1. Fig. 1 illustrates an MOP and its canonical representation.
Chakraborty et al. [5] proved that computing rc(G) is NP-hard and deciding if rc(G) = 2 is NP-complete. When edges of G are colored with a fixed number k of colors, Kratochvil [6] proposed a question: what is the complexity of deciding whether G is rainbow connected? is this an FPT problem? In this paper, we prove that any MOP is k rainbow connected for suitably large k and can be given a rainbow coloring in polynomial time. A 
Rainbow connection numbers of Fan structures
Then both v 4 , w 1 , w 2 , . . . , w n and v 4 , w n , w n−1 , . . . , w 1 cannot be a path in G; otherwise, either {v 1 } ∨ (v 4 w 1 w 2 · · · w n ) or {v 1 } ∨ (v 4 w n w n−1 · · · w 1 ) will be a Fan, which contradicts to maximality of F 1 . Thus, v 3 is an interior vertex of path P n . Let the neighbors of v 3 in P n be v 2 and v 5 . The induced subgraph on {v 1 , . . . , v 5 } has a K 2,3 minor (see Fig. 9 ). A contradiction. 
Proof. We only prove 
and any common vertex of F 1 and F 2 is not in The MCS algorithm is a simple linear time algorithm that processes first the vertex x for which f (x) = 1, where f : V (G) → {1, . . . , n(G)} is a function, and continues generating an elimination ordering in reverse. In addition, it maintains, for each vertex v, an integer weight l(v) that is the cardinality of the already processed neighbors of v; produces a simplicial construction ordering when a chordal graph is the input (see Step 2 of our MCS-R algorithm).
The computation of the upper bound of MOPs

For a graph G, a vertex is called simplicial if its neighborhood induces a clique in G. A simplicial elimination ordering
Note [9] ). An MOP G is determined uniquely up to isomorphisms by its
Algorithm computing the rainbow number bound and giving a rainbow coloring of maximal outerplanar graph (MCS-R):
Input: A maximal outerplanar graph G. Output: A bound of rc(G) and a rainbow coloring of G.
Step1:
Step2:
• In this step, we have a simplicial construction ordering of vertices. Give a down ordering of otherwise. Since in the algorithm, the color sets of different F i s are disjointed, and vertices in a fixed F i are rainbow connected, the just mentioned path in the latter case is a rainbow path. 
An example
In row c of Table 1, the 
Concluding remarks
The Hamiltonian cycle C G of MOP G can be obtained by a linear time algorithm presented in [10] through the canonical representation of G. Then select any vertex of G as the initial vertex of C G , we can obtain a Hamiltonian degree sequence in time O(n
